In this paper, the entries of which is a Social Networking Site (SNS) 
INTRODUCTION
As we know, there are four skills of language learning: reading, writing, listening, and speaking. This paper focuses on writing skills. In research many have discussed the effectiveness of learning systems on the Web in learning (English as a Second Language / English as a Foreign Language) (Meurant, 2010; Yang & Chan, 2008; Fan, 2011) . It is very useful that another person can point out your errors and correct your entries, much like teachers correcting homework for students in a class. Corrective feedback is a technique to help learners correct errors by providing them with some kind of prompting (Lo et al., 2008) . It is useful for learners to write in a foreign language and ask another person to correct it for them so they can be aware of their errors. However, a problem for learners' is how to reflect on corrections and then master the errors.
Reflection is a way of helping participants better understand what they know and do as they develop their knowledge and skills through reconsidering what they have learned (Loughran, 2002) . Hatton and Smith (1995) identified that we should consciously account for the wider historic, cultural, and political values or beliefs in framing practical problems to arrive at a solution.
Nowadays, many web-based learning services are provided in many different forms, such as: chat forums, newsgroups, blogs, virtual environments, search engines and social networks. Of these, one of the fastest growing areas is that of Social Networks Services (SNS). There are many SNSs for language learning, such as Lang-8 (http://lang-8.com/). Lang-8 is a place for learning and practicing foreign languages. When you write an entry in the language you are learning, a native speaker will correct your entries.
In this paper, we used the writings and corrections created by users in Lang-8 as a source of data. In this sense, we used Lang-8 not as an SNS service, but as a crowdsourcing data collection method.
Using data collected from large groups of disparate people, known as crowdsourcing, has become a more and more popular with increasing Internet usage. As opposed to traditional data collection methods that use known groups of people to collect data, crowdsourcing data collection utilizes data that has been generated by an unknown public group. For example: Coleman (2012) used twitter in crowdsourcing data to create a web application aimed at learners of foreign languages.
We collected the diaries from Lang-8 (lang-8.com/) in which language learners have written a diary in a foreign language and a native speaker has corrected it for them. The error patterns and frequencies of writings in English were analyzed using these diaries. A quiz system was then created to train learners, using the error patterns and frequencies to determine which questions the user should undertake. Kroll (1990) and Weltig (2004) classified the error patterns of English learners writings. These error patterns targeted the English students who were studying in their respective universities. With the development of the Web, many learners are studying English online on web sites such as Lang-8. Based on the error patterns of Kroll (1990) and Weltig (2004) , analysis has been performed on the error patterns of Lang-8 users. Then, based on the error patterns of Lang-8 users, a demonstration quiz system has been developed, which is proposed to analyze the error characteristics of every student. Students can train their English focus on their error characteristics, and then improve their English.
In this paper, in order to help facilitate learners' reflection on corrections, we analyzed the entries of Lang-8 where we found a clear correspondence between original entries and the corrections. We consider that this correspondence can be used to generate fill-in-the-blank questions automatically from user's erroneous writings. By answering these questions, learners can review the corrections once again and reaffirm whether they really know the answer themselves. A demonstration system was built which can generate fill-in-the-blank quizzes according to different situations such as going traveling, hotel reservation and gaining employment. Learners can find specific problems to practice their errors and reflect on the correction. Figure 1 shows the learning flow of using the system. If a learner made an error, then s/ he reflects on the correction and then uses the system to find quizzes about the same error (which has been made by other learners as well) to practice. Fan (2011) identified three benefits of Web Learning systems: firstly, it can provide a large number and variety learning materials, secondly, it can maintain the learners' autonomy, thirdly, it is possible to facilitate collaborative learning between learners and teachers. Lang-8's webbased online corrective feedback system uses the same approach as traditional paper-based correction. Compared with Lang-8, our system generates easy quizzes for autonomous learners.
RELATED WORK

Computer Technologies and Language Learning
Language Learning is a life-long activity, and with the development of computer and Internet technologies, many researchers are focusing on computer assisted and web-based language learning.
In the early 1990s, multimedia computers were used to enhance the four basic skills of listening, speaking, reading and writing, as it enabled text, images, sound and video to be combined in one device (Davies, 2011) . Since the early 2000s, with the development of the Internet, web-based language learning has become popular worldwide and throughout generations.
There are many web-based applications that have been developed for language learning and a selection is listed as follows (Walker et al., 2011) In this paper, it is proposed to develop a web-based language learning system that can automatically generate multiple choice and fill-in-the-blanks quizzes to support languagelearning writing. 
Corpora and Concordancers
There are also some researchers who have focused on building corpora and concordancers. Johns (1991) proposed Data-driven learning (DDL). "DDL encouraged learners to work out their own rules about the meaning of words and their usage by using a concordancer to locate examples in a corpus of authentic texts. It is also possible for the teacher to use a concordancer to find examples of authentic usage to demonstrate a point of grammar or typical collocations, and to generate exercises based on the examples found." ("Computer assisted language learning", 2012).
We collected the entries of Lang-8, which is an SNS site for learning and practicing foreign languages. This data can be seen as a corpus of a language. By using these data, a system was developed to generate exercises automatically.
DATA ANALYSIS WITH RESPECT TO WORDS Data Analysis of Entries of Lang-8
A profile choice was conducted on the Lang-8 data to select entries created by users studying English. As a result 15499 targets were selected and the files were extracted. These files were then filtered to find user written journals in English. This resulted in 1039 remaining entries that were used to create a data set on which analysis with respect to words was undertaken. These entries contained 7619 lines, of which 6165 lines were corrected by inserting or deleting words. There are 4019 words inserted and 1210 words deleted in total. The corrected sentence is marked up in HTML and uses CSS based styles to indicate changes. The corrected segments are encapsulated by "span" tags, such as: <span class="sline">for the</span>, and <span class="f_blue">Thanksgiving</span>. The parameter class="sline" renders the enclosed words with a strikethrough indicating the deleted words and the parameter class="f_blue" renders the enclosed words in a blue color indicating the inserted words: Do you have <span class="sline">the</ span> a special event <span class="sline"> for the</span> on <span class="f_ blue">Thanksgiving</span> day?
Format of Corrected Sentences
It is proposed that the HTML structure can be used to extract the position of fill-inthe-blank-boxes and the answer that should be inserted or deleted. Table 1 shows the top 20 frequent words that were found in the original and corrected sentence pairs. Under the Corrections group, the columns "ins" and "del" display the number of lines where the word was either inserted or deleted. Under the Lines group, the column "cor" displays the total number of lines where the word was the error and it was corrected by insertion, deletion or substitution. The column "Error" displays the number of lines that contain the word and error word(s) other than the word. The column "No Err" displays the number of lines that contain the word and have no corrections. The column "all" displays the total number of lines that contain the word. For example, the third row shows 3197 lines that contain the word "to", among which 394 lines have no corrections and 1925 lines contain corrections that do not contain the word. 659 lines have been corrected by inserting words and 219 lines have been corrected by deleting words, and this totals 878 lines that contain corrections of the word.
Frequent Words in Corrections
Correction Analysis
How does one discover typical words that are erroneously used and the typical situations in which these errors occur? It may be more likely that frequently used words will have a higher tendency to be erroneously used. However, the probability of erroneous usage with respect to the average of all words needs to be compared.
Among the 7619 sentences, 6165 sentences by users were found to contain errors. Therefore there is an 81% average probability of a sentence containing an error. This score can be used as a benchmark of the difficulty of words. Another point that should be taken into consideration is that the word is not always the cause of the error in a sentence, even if the sentence has an error in some way. Another word may be the cause of the error. Taking this into account, two ratios were created: the error-ratio ErrorRatio(w), and the error-cause-ratio ErrorCauseRatio(w) of a word are defined as follows: 
Line(w) = #{s | w appears in s} Eline(w) = #{s | w appears in s & s contains an error} Ecause(w) = #{s | w is an error in s}
Here s is a sentence, w is a word and Line is the total number of the sentences. Table 2 shows the top 10 words of high Error-Cause-Ratio and Figure 2 displays the relationship between the Error-Ratio and the Error-Cause-Ratio of words. In Figure 2 , we can see typical words, such as "a" and "the", which are known to be difficult for Japanese learners to master, appear on the right hand side of the graph. Words such as: "about", "at", "for", "had", "or" and "on", which reside in the upper right region of the graph are not recognized as difficult words.
Using the two ratios, we can make a more detailed analysis of the difficulty of words. For example, both "the" and "and" appear in the same horizontal level in Figure 2 , with respect to Error-Ratio. In fact, "the" and "and" have the Error-Ratio of 0.8216 and 0.8258 respectively. However, the Error-Cause-Ratio of "the" is 0.5860 compared to "and" which is 0.2733. This means that the chance of making an error using "the" is almost double that of "and" when comparing by Error-Cause-Ratio.
DATA ANALYSIS WITH RESPECT TO ERROR CATEGORIES
A subset of 507 pairs of sentences was selected for error pattern categorization. After removing invalid pairs, 482 pairs of sentences were manually categorized into 42 error types.
Linear regression analysis was used to establish whether a correlation exists between the frequency of errors in the common categories of previous studies (Kroll, 1990; Weltig, 2004) and that of the Lang-8 error analysis. The results of the analysis, seen in Figure 3 , show that there is a significant correlation, showing a critical alpha level of p < 0.05, and t = 4.3509, 4.4179, and 3.8011 for Kroll Class, Kroll Home, and Weltig respectively, illustrated in Table 3 .
The feedback provided by native speakers often contained several different error pattern corrections within a single response. Taking this into consideration, sentences that contain more than one error type were categorized as having multiple error patterns accordingly. Some feedback contained comments about the correction and/or multiple suggestions for a single word or phrase that were mostly to do with lexical or phrase choices and categorized as such. As the error categories of previous research by Kroll (1990) and Weltig (2004) utilize a different set of error number lists for their analysis, a merged error number list was created as seen in Table 5 in the Appendix.
These correlations were then used to identify possible outlier errors not residing within the 95% confidence interval. A total of 22 different error categories were found outside the 95% confidence interval, with 11 of these errors being common across all three regression analyses. These common outlier errors suggest a characteristic difference in the error frequency of writings and corrections on Lang-8 when compared to those from an academic setting, such as: Kroll and Weltig. This may be a result of the differences in influencing factors, such as: motivation, the subject of the writing, and personal factors (age, socioeconomic background, etc).
As seen in Table 4 , seven error categories occur more frequently on Lang-8 when compared to results from Kroll and Weltig. Of these, the error categories "Word order", "Verb formation", "Preposition" and "Article errors" are considerably outside the 95% coincidence interval and may not be a good sample to use for content creation. As a result, the outlier error categories were removed as their occurrence rate is statistically different to that of previous research and therefore might not be a good representative sample. 
AUTOMATIC GENERATION OF QUIZZES Automatic Generation of Fill-in-the-Blanks Questions from Corrected Sentences
The segments that have been corrected are encapsulated by tags in the form of <span class="xxx"> in HTML files. The corrected sentence can be transformed into a quiz question by replacing the corrected part(s) of the sentences in HTML format with a fill-in-theblanks textbox. This is then used to create another HTML file that contains "input" tags within a form to automate the quiz generation process. Instances of "span" tags that contain the attribute class="sline" are transformed into <input type="text" name=xi_j>, where "xi_j" represents a dynamically generated variable. Other instances that contain the attribute class="f_*" are converted into <input type="hidden" name=xi_j value=*>. Figure 4 is an example of original HTML source code before transformation. Figure 5 shows the example corrected sentence's HTML source code output that has been transformed into a fill-in-the-blank question. The button at the end of the form calls the javascript function called "check" which verifies if the value of the input text field named "x1_1" is equal to that of the value of the hidden field "x1_2", and also if the value of the input text field named "x2_1" is equal to that of the value of the hidden field "x2_2" as shown in Figure 6 . If they are both identical then an alert box displays the message "OK" to the user when the check button is clicked. If either of them is not identical then an alert box displays the message "WRONG".
When the original sentence contains an error word, the word is shown in the input text field named "x1_1". If a word was deleted in the corrected sentence, then the hidden text field named "x1_2" is blank and the user should just delete the contents of the text field in the response. If a word was inserted into the corrected sentence, then the hidden text field named "x1_2" contains the correction word and the user should input the same word into the text field named "x1_1". The javascript function "check" verifies if the contents of "x1_1", "x2_1" and their respective hidden fields are identical or not. The HTML file containing the form is generated automatically from the original corrected sentence pair.
Automatic Quiz Generation Algorithm
When automatically creating a quiz from the Lang-8 data, it is not necessary to use the correction tags in the feedback sentence. These tags often do not represent the actual corrections that have been applied to the sentence, and even in some cases indicate changes or corrections where no corrections exist. This occurs because the use of tags to indicate correction is not strictly enforced in the Lang-8 user experience. There are no governing rules or checks on the use of tags when submitting corrections, and as such diminish the usefulness. To overcome this problem it is proposed that all the tags in the corrected sentence should be removed, and leaving the words inside the tags in the sentence untagged. Words contained within the sline class tags should be deleted along with the tags as it is rendered as string with a strikethrough or crossed out, and represents the deletion of the contain words.
To identify the corrections that have been applied to the sentence it is proposed that the comparison of the words in the original and correction sentence strings be undertaken in a similar manner to that of the sequence alignment problem. The words of the original and correction sentences are compared in order as shown in Figure 7 . If a word is found in the corrected sentence, but not in the original sentence then it is considered as an insertion. Conversely, if a word is found in the original sentence, but not in the corrected sentence then it is considered as a deletion. When a deletion and insertion occur at the same position in the original and corrected sentences then it is considered as a substitution. The corrected sentence is then retagged based on the analysis preformed using this algorithm.
By using this algorithm to analyze the changes that have been made in the corrected sentence it is possible to determine the actual changes that have occurred. This does not relying on the HTML tags that are used to markup the sentence and therefore negates the possibility of incorrect error tagging, therefore improving the accuracy of the corrected sentence.
EVALUATION BY EXPERTS
We developed a demonstration system in order to evaluate the quality of the algorithm's output by language teaching experts. Using Figure 6 . Fill-in-the-blanks question data sourced from Lang-8, a sample of 400 quizzes were created and then reviewed by two specialists: a language-learning researcher, and an experienced university English teacher (male, 30 years history of teaching English, has written textbooks and the like). They evaluated the quality and viability of the questions when compared to those that have been handmade by English teachers for the purposes of education and testing.
Standard Guidelines for Evaluating English Quizzes
On consultation with the English teacher, it was determined that the following three criteria are thought of as a practical example of standard practice for teachers in regards to linguistic fill-in-the-blanks questions:
1. Is the question appropriate for the student's academic level? (Are questions that are too hard or easy appropriately eliminated?) 2. Are the blanks suitably placed with regard to the question contents? 3. Is the answer valid and unique?
It was pointed out that since the questions are automatically generated from corrections from Lang-8, the system in its current state couldn't provide questions corresponding to the academic level of a user. The evaluator determined that in reality "On one hand many questions contain basic elementary spelling errors, but on the other hand there are problems that cannot be answered easily even by advanced learners, and at this rate it is probably difficult to use in applications that include actual learning". It was suggested that analyzing the typical error patterns could alleviate these problems, as there is a "relatively clear level of difference". This analysis could then be used to adapt the quiz to the user's academic level.
Characteristic Errors in Lang-8
The following are the errors that most often appear in the analyzed samples of writings from Lang-8:
1. Spelling errors; 2. Preposition errors; 3. Articles etc., determiner errors; It was observed that among the evaluated example questions that relate to a, b, c, d were on the whole often of elementary level. According to the evaluator, the first error A (spelling errors) is considered to be a common error for beginner to intermediate learners and occurs in vocabulary that learners use in writing without a relatively high level of vocabulary. The errors B (preposition errors) and C (articles etc., determiner errors) generally occur in a number of different patterns of varying difficulty, however the evaluator observed that the difficulty of these errors in the sample questions were predominately at elementary level. Considering this the evaluator suggested that the system be used to "actually create questions to focus on the patterns that are commonly used in practice".
In contrast, it was determined that it would be difficult to correctly answer automatically generated questions that contain errors E (Lexical selection) and F (Sentence structure, word order). The evaluator commented that vocabulary selection problems are difficult because "even if one understands up to the point of the error, it is generally hard to answer correctly especially if the context of the question has been stripped from the sentence". It was suggested that the use of multiple-choice fill-in-the-blank questions for vocabulary selection problems could be generated from other corrections sourced from Lang-8 data and this would enhance the system. It was determined that it was hard to correctly answer questions containing sentence structure errors as it involved rewriting the whole sentence, and that this also leads to another issue.
It was observed that the corrections of sentence structure errors on Lang-8 fall under two different categories: making minimal corrections that barely fix the sentence, and making substantial corrections with the aim of ensuring the highest quality of English is achieved. The evaluator commented, "on the whole, a lot of writings on Lang-8 are of Japanese High School level". In order to achieve a suitable level of English, most sentences would require substantial rewriting, however it was observed that most were only minimally corrected.
Comments Made by the Evaluators
There are three main groups of positive responses that we received from the evaluators as following:
• Sentence structure problems; • Usefulness for teachers; • Adaptive teaching based on statistical analysis of errors.
Sentence Structure Problems
Both evaluators identified problems that arise from the use of language learner writings. The language-learning researcher reported this as a demerit of the system, highlighting that as a result of using actual language learner writings that "sometimes the output questions are too long or short as the original sentence, from which it was generated, had the same long sentence length". This also affects the output of the automatically generated quizzes as the evaluator identified that "this also can sometimes impact on the relationship between the selections of generated multiple-choice questions and the contents of the sentence, and result in a weakening of this relationship". The English teacher also commented on the same criticism saying, "If the original English sample in the first place is not appropriate, then it is not going to be appropriate for use as a question". The evaluator had in fact pointed out that this was a prior apprehension. The English teacher also identified other types of problem sentences as listed below:
• In general, the questions become unnecessarily difficult when a character, word, or phrase of blanks need to have unity, and should be isolated when generating questions;
• Sentences consisting only of a long noun phrase and extremely short sentences should be excluded from candidate sentences; • For actual practice, there needs to be some configuration that enable focus on topics such as grammar, but it is desirable to have separate functions of the parts of speech, such as the case of words that go into blanks.
These are challenges that we plan to investigate in the future to find possible solutions, for example: if a sentence contains an unusually large amount of n-grams when compared to an n-gram database of general corpus texts, it is therefore isn't appropriate for use as a sample. This provides a method of checking sentences before using them as samples for automatic question generation. We plan to investigate filtering candidate sample sentences in the future to improve the quizzes generated by the system.
Usefulness for Teachers
The language-learning researcher commented that teachers use a lot of time and effort in order to create test questions for practicing and testing of language knowledge and that using this system can enable teachers to produce these with efficiency and ease, for example in the following comment: "I think by using this system teachers can reduce their workload and burden". The output of the system can also be used in different ways depending on the teachers teaching method, such as an example that was provided by the language learning researcher: "Teachers may elect to use the output questions of the system as is, or use it as a base from which they can customize to meet specific needs".
The evaluator also commented on using the system to evaluate the linguistic level, for example: "As the difficulty of the question can be determined, it can be considered as a method to test a student's abilities". This would also help students realize their language ability and enable them to focus on weak points to improve their overall performance. The evaluator also made the following comments: "As the questions produced by the system are based on real writings of students, the aim of the questions is clear". In closing the evaluator commented "We are considering applying the system to actual use in the future". From this we can deduce that the evaluator found the system to be useful and they have an interest in using the system in actual learning environments.
Adaptive Teaching Based on Statistical Analysis of Errors
The English teacher commented that general when creating problems in an attempt to practice various patterns, frequent and non-frequent errors are often not distinguish between. Although many areas of improvement for the system to be of practical use were identified, the evaluator remarked, "The system in this paper provides the ability to automatically extract errors that a lot of learners are prone to, and then generate natural questions. On this point the system receives a positive evaluation". This indicates that the system has the potential for actual use, once the future work is carried out to improve the quality of the automatically generated quizzes. The evaluator also expressed that upon implementation of the aforementioned recommendations they would like to once again evaluate the system.
CONCLUSION AND FUTURE WORK
It is useful for learners to write in a foreign language and ask another person to correct it for them so they can know their errors. However, a problem for learners' is how to reflect on the correction of their problems and then master the error. Corrective feedback is an area that is of concern to teachers, researchers, and instructional designers alike. Although it is generally agreed that students expect teachers to correct written errors, and that teachers are willing to provide them, the immediate concern of many teachers "is not so much to correct or not to correct", but rather when and how to respond to what students write (Lee, 2003) .
This paper provides an alternative way to respond to students and provides them with a tool that can facilitate reflection, checking and mastering problems that caused errors in the past. Utilizing user created data in the form of journals on Lang-8, a SNS web site for language learning, analysis was undertaken to identify possible weaknesses in the usage of typical words and which words were typically misused in sentences. It was proposed that the use of two ratios, ErrorRatio and ErrorCauseRatio, provides a better measure of which words are used incorrectly within a sentence. In addition to the word-based analysis, error category based analysis was undertaken in order to compare the rates of errors that occur in second language writings on Lang-8 to that of previous English language learning writings. This resulted in the error categories that were of similar rates to past research being selected as candidate samples to reduce possible anomalies. Then a demonstration system for generating fill-inthe-blank quizzes using erroneous original user created sentences and the sentences corrected on Lang-8 to facilitate questions and answers.
Using the word analysis and error category analysis along with the generated fill-in-theblank quizzes, it is proposed that users will be able to reflect on not only their own past errors, but also those of other students who have made same errors in the past, thus providing a greater capacity to enable students to master their past writing errors.
A Language Learning researcher and an English teacher undertook evaluations of the demonstration system with the outcome identifying both positive and negative characteristics. Possible uses of the system were stated; along with recommendations for future improvement as system development moves forward.
In the future, we plan to improve the system based on the comments and recommendations provided in the evaluations, and then by quantifying how useful it is in facilitating students reflection on their past errors. It is also planned to further evaluate the system using interaction design methodologies to investigate the effectiveness of its functions and user perceived satisfaction. 
